It has long been recognised that substance use disorders and sexually transmitted infections (STIs) are common comorbid conditions. It is clear that treating one condition while leaving the other leads to increased morbidity and mortality in this patient population. However, engaging patients in treatment is extremely challenging, which is a huge public health concern. This article focuses on various sexually transmitted infections seen in the substance misuse population and means of primary, secondary and tertiary prevention.
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Learning objectives
• Be aware of the current extent of comorbidity between substance use disorders and STIs • Learn about primary, secondary and tertiary prevention of STIs in people with substance use disorders • Understand the links between high-risk sexual behaviour and illicit drug use, as shown by current evidence
It has been argued that the substance misuse population is at high risk of sexually transmitted infections (STIs) -diseases that can be transmitted by unprotected sex. As not all STIs are symptomatic, individuals may be unaware that they have an infection but they are still able to pass it on to any sexual partner. In recent years, there has been increasing interest in improving outcomes for this population and in integrating STI screening and treatment into substance misuse treatment programmes.
Prevalence of comorbid substance misuse and STIs
Individuals with substance use disorders are at increased risk for acquiring and transmitting STIs through blood-borne exposure and sexual activity.
There is evidence supporting the close association between drug use and having an STI (DeHovitz 1994; Diaz 1994; Cleghorn 1995) , and several studies have reported that substance misusers are at higher risk of infection (Marx 1991; Radcliffe 2001) . There are numerous common factors involved in the higher risk of STIs in the substance misuse population: these include social deprivation, poor access to healthcare, delays in seeking healthcare and an increased number of casual sexual partners. Drug misuse may be an important surrogate marker for other demographic characteristics associated with increased risk of STIs, such as Black ethnicity, social deprivation and young age (Low 2001 ). The highest rates of STIs among people with serious mental illness appear in those who also meet the criteria for substance use disorders (36-46%) (Klinkenberg 2003) . Chen et al (2007) concluded that, in people with borderline personality disorder, occurrence of STIs is generally higher among those with comorbid substance use disorders. High rates of STIs were also noted in individuals with a dual diagnosis of bipolar disorder and substance misuse (Meade 2005) .
The prevalence of life-time substance use is substantially higher among men who have sex with men than among heterosexual men and women. In the UK, the highest prevalences of HIV are among men who have sex with men (47 per 1000) and men and women from Black African communities (38 per 1000) (National Institute for Health and Care Excellence 2014). Public Health England identified three distinct but overlapping areas in which men who have sex with men bear a burden of ill health: sexual health and HIV; mental health; and the use of drugs, alcohol and tobacco (Public Health England 2014a) .
The prevalence of HIV in this group of men who have sex with men has increased in recent years to 6.3% (6/96) in 2016; this compares with 5.0% (44/885) over the period 2006 to 2015. This probably reflects the emergence of injecting drug use among some groups of (often HIV positive) men who have sex with men (MSM) who take drugs around or during sex. In Unlinked Anonymous Monitoring Survey (UAM) MSM were more often recent initiates to injecting, and a greater proportion injected mephedrone and ketamine, 2 drugs associated with 'slamming' -that is, the injection of drugs before or during planned sexual activity to sustain, enhance, disinhibit or facilitate sex (56). MSM were more likely to report needle/syringe sharing than heterosexual men, and were more likely to have 10+ sexual partners. The data suggest that 'slamming' is evident among MSM accessing general drug services, which could negatively impact the UK's low HIV prevalence among PWID. Hepatitis C remains the most common blood-borne infection among people who inject drugs (PWID), and there are significant levels of transmission among this group in the UK. Injecting risk behaviours have declined but remain a problem and changing patterns of psychoactive drug injection remain a concern (Public Health England 2016).
Injecting drug use continues to be the most important risk factor for infection with the hepatitis C virus (HCV) in the UK. Data from the Unlinked Anonymous Monitoring survey of people who inject drugs suggest that levels of infection in this group remained high in 2012 (49% in England, 34% in Northern Ireland and 33% in Wales); in 2011-2012, 53% of injecting drug users surveyed in Scotland tested positive for antibodies to hepatitis (Public Health England 2014b).
Sexual behaviour and substance misuse
The likelihood of high-risk sexual behaviour in individuals with substance use disorders increases with comorbid Axis I disorders (Shoptaw 2003) . Ross et al (2000) emphasised the importance of considering triple diagnoses of drug dependence, mental disorder and STIs in substance misusers, as they have a high prevalence of STIs as well as a history of buying or selling sex for money or drugs. Drugs can facilitate high-risk sexual behaviours through their physiological and psychological properties, and van Empelen et al (2003) reported that most drug users practice unprotected sex and have little motivation to begin preventive measures such as using condoms.
Crack cocaine
The drug most commonly associated with STIs is smokable free-base (crack) cocaine. Crack cocaine use is associated with hypersexuality, impeded male orgasm and the 'sex for drugs' trade. Users also engage in high-risk sexual behaviours such as multiple sexual partners, repeated forceful sex and fellatio performed by individuals who have bad oral hygiene and damaged oral and buccal mucosa resulting from the heat of crack pipes (Elwood 1997) . Among male crack users there is an increased rate of trading crack for sex, particularly with other males, whereas female crack users tend to trade sex for crack.
There is a specific association between low-dose cocaine and decreased inhibition and increased sexual desire, which lead to an increasing number of partners and reduced use of condoms (Gawin 1998) . However, chronic use of cocaine can impair sexual function and reduce interest in sex (Cregler 1986 ).
Alcohol
Alcohol is a prominent risk factor in the transmission of STIs as it can impair sexual decisionmaking and disturb the immune system; it is also associated with multiple sexual partners and unprotected sex (Shuper 2010) . High-risk sexual behaviour combined with excess alcohol use may also result in a rapid disease progression. Excess alcohol use can also cause rapid progression of blood-borne viral diseases in infected individuals, which might be attributed to impaired sexual function seen with increased alcohol intake (Ross 2006 ).
Methamphetamine
Methamphetamine is inexpensive and has a long half-life that enables long sexual episodes. An emerging risk is its use by men who have sex with men. Methamphetamine appears to be associated with new HIV infections and the promotion of multidrug-resistant HIV, and there appears to be a direct association between the level of methamphetamine use and prevalence of HIV infection (Shoptaw 2006) .
Methamphetamine use induces euphoria, brightens mood, eliminates fatigue, decreases appetite, focuses attention and, for many, heightens libido (Shoptaw 2007) . The drug's disinhibitory effect facilitates high-risk sexual behaviour, but there is little understanding of the direct effects of methamphetamine on HIV transmission. Methamphetamine dries the mucosa and reduces the sensitivity of the rectal and genital area, which might encourage longer and rougher sexual episodes, contributing to increased likelihood of bruising and tearing in the region and greater opportunities for transmission of infectious disease.
Young people
Drug-involved juvenile offenders have a high rate of STIs resulting from first intercourse at an early age, unprotected sex, multiple partners, more permissive attitudes about sex and low self-efficacy in practising safe sex (Marvel 2009 ).
Management of comorbid STIs and substance use disorders
The substance misuse population is clearly at high risk of STIs and this is increasingly becoming a public health hazard. Many surveys show that deaths are due to preventable high-risk sexual behaviour and exposure to STIs. In managing STIs there are three levels of prevention: primary, secondary and tertiary.
Primary prevention
Management of STIs in substance misusers starts with primary prevention. Primary prevention strategies emphasise general health promotion, riskfactor reduction and other health-protective measures. They include public health education, the promotion of individual responsibility for health through health education, advice on safer sexual behaviours, programmes aimed at fostering healthier lifestyles, and immunisation against bloodborne viruses such as hepatitis B (Centers for Disease Control 2012). The British HIV Association (BHIVA) with the British Association for Sexual Health and HIV (BASHH) recommend Pre-exposure prophylaxis for HIV prevention (PrEP) as an effective intervention tool. Therefore BASHH and BHIVA strongly recommend that PrEP be made available within a comprehensive HIV prevention package to:
• MSM, trans men and trans women who are engaging in condomless anal sex • HIV-negative partners who are in serodifferent heterosexual and same-sex relationships with a HIV-positive partner whose viral replication is not suppressed • Other heterosexuals considered to be at high risk.
(BHIVA-BASHH 2016)
The main aim is to prevent the onset of STIs by reducing the individual's risk of acquiring them. There is evidence for the effectiveness of public health interventions. One meta-analysis (Althoff 2015) concluded that behavioural interventions targeted at preventing STIs in Latina women in the USA successfully reduced risky sexual behaviour and incident STIs. The protective effects were shown to persist for as long as 2 years following the intervention. Sexually transmitted infections and drug misuse are integral parts of a single problem and treatment of one should be accompanied by screening and treatment of the other. There is a need for STI screening and treatment among the substance misuse population. Likewise, there is a need for substance misuse screening in sexual health clinics. Every patient seeking treatment for substance misuse should have access to a healthcare professional trained in sexual health and have a clear pathway to a local specialist genito-urinary medicine service. A risk assessment for STIs and blood-borne viruses should be carried out for all such patients. Those at high risk who test positive should have access to appropriate treatment.
Training and awareness programmes on sexual health and blood-borne viruses should be provided to all healthcare professionals to promote stigma reduction. Effective means of preventing infection from injecting drugs and protective devices for safer sex (e.g. condoms and dental dams) should be available and accessible to all high-risk populations such as substance misusers, as should an accelerated course of hepatitis B vaccination to prevent transmission.
Integrated prevention services that address both STIs and substance use disorders should be promoted and introduced in settings where staff interact with or manage individuals who use illicit drugs, such as prisons, needle exchange programmes, juvenile detention centres and community substance misuse teams. Not all substance misusers are at equal risk of STIs, but an integrated prevention service will increase access to treatment, improve its timeliness, and increase the effectiveness of efforts to prevent STIs that share common risk factors, behaviours and social determinants.
Interventions that reduce poverty, increase jobs with health insurance, create access to substance misuse treatment, and reduce the availability of crack cocaine in communities may have an impact on the HIV epidemic.
The high rate of STIs among juvenile drug offenders should make it a public health priority to address the unmet needs of these young people, who require integrated family-based prevention programmes (Marvel 2009 ).
Secondary prevention
If a person has already acquired an STI, then secondary prevention should come into force. Secondary prevention focuses on early detection and rapid intervention, such as treatment or health promotion. Its purpose is to cure disease, slow its progression, or reduce its impact on individuals or communities. It should be noted that routine screening for STIs is likely to detect disease at an early stage, when intervention may be more cost-effective. As STIs are a public health concern, it is important to implement public screening programmes as well as screening in clinical settings such as sexual health and substance misuse clinics.
As already mentioned, alcohol use accelerates progression of blood-borne viral diseases such as HIV and hepatitis B and C. Brief interventions to modify alcohol use should be carried out in public health and primary care settings, both to improve the individual's health and because they are likely to reduce risky sexual behaviour (Bertholet 2005; Schmiege 2009 ). Interventions such as motivational interviewing to address substance misuse, risky sexual behaviour and non-adherence to anti-retroviral therapy are successful. A recent literature review (Dillard 2017) shows strong evidence that motivational interviewing alone or in conjunction with other strategies can change the health behaviour of people living with HIV. Improvements were recorded in various domains, including sexual behaviour, adherence to antiretroviral therapy, substance misuse and mental health; however, no improvements in viral load or CD4 T-cell count were seen. Motivational interviewing is a flexible tool that can be used by clinicians and other practitioners across different healthcare settings.
Good evidence now exists to suggest that the combination of effective drug treatments, such as opioid substitution therapy, support for safe injecting, for example through needle exchange programmes, and treatment of HCV infection in people who inject drugs, can reduce the incidence and prevalence of HCV infection (Vickerman 2014) . Needle exchange programme are provided in the UK through pharmacies and specialist services.
Post-exposure prophylaxis for HIV (PEPSE) plays a crucial role in secondary prevention of STIs. Pathogenesis indicates that there may be a window of opportunity to abort HIV infection by inhibition of viral replication. Administration of anti-retroviral drugs within 72 h of high-risk exposure can reduce the risk of acquiring HIV. The British Association for Sexual Heath and HIV recommends that PEPSE is initiated when the estimated risk is 1 in 1000 or greater. Both those who misuse drugs and healthcare professionals involved in their care should be made aware of PEPSE. There should be a clear referral pathway and individuals should be appropriately directed. As 24 h access is essential, PEPSE should be available in accident and emergency departments; other places of access would include genito-urinary medicine clinics and sexual assault referral centres (Cresswell 2016) .
Tertiary prevention
Tertiary prevention aims to reduce the impact caused by the disease on the patient's function, longevity and quality of life through active rehabilitation. Strategies that involve both therapeutic and rehabilitative measures once disease is firmly established make up tertiary prevention. These include modifying risk behaviour, ensuring regular health check-ups, and environmental modifications and rehabilitation to help the individual to accommodate to disability and thus enhance quality of life. Treatment of HIV and hepatitis C form part of tertiary prevention, as they aim to improve quality of life through provision of necessary services.
Conclusions
It is clear that people with substance use disorders are at higher risk of STIs, although there is paucity of data about the type of drug use and type of sexual behaviour most implicated. Awareness of the comorbidity of substance use disorders and STIs, routine screening for disease and appropriate management, in both sexual health and substance misuse settings, are likely to improve outcome. A combination of primary, secondary and tertiary interventions (Table 1) is needed to achieve a meaningful degree of prevention and protection against STIs in the substance misuse population.
